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The Phase Envelope of Multicomponent Mixtures in the Presence of a Capillary Pressure Difference
Confined fluids such as oil and gas mixtures inside tight reservoirs are systems that can experience high capillary
pressure difference between the liquid and gas phases. This capillary pressure difference has an effect on the phase
equilibrium and in some cases is considerably high. We presented an algorithm which can reliably compute the whole
phase envelope for multicomponent mixtures when there is a capillary pressure difference. It uses an equation of state for
the phase equilibrium and the Young-Laplace equation for the capillary pressure model. The algorithm proves to be robust
and efficient for test mixtures with wide ranges of compositions at different capillary radii and vapor fractions. The
calculation results show that the phase envelope changes everywhere except at the critical point. The bubble point and
the lower branch of the dew point show a decrease in the saturation pressure, whereas the upper branch of the dew point
shows an increase. The cricondentherm is shifted to a higher temperature. We also presented a mathematical analysis of
the phase envelope shift due to capillary pressure based on linear approximations. The resulting linear approximation
equations can predict the correct direction of the phase envelope shift. Combined with the multicomponent Clapeyron
equation, the equations reveal why the shift changes direction for the saturation pressure at the cricondentherm and for
the saturation temperature at the cricondenbar. The equations can be used to estimate the magnitude of shift, and the
approximation is close for the change in the bubble point pressure.
 
General information
State: Published
Organisations: Center for Energy Resources Engineering, Department of Chemistry, Department of Chemical and
Biochemical Engineering, CERE – Center for Energy Ressources Engineering
Authors: Sandoval Lemus, D. R. (Intern), Yan, W. (Intern), Michelsen, M. L. (Intern), Stenby, E. H. (Intern)
Pages: 6530-6538
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Industrial and Engineering Chemistry Research
Volume: 55
Issue number: 22
ISSN (Print): 0888-5885
Ratings: 
BFI (2017): BFI-level 2 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 2 
Scopus rating (2016): CiteScore 3.1 SJR 0.945 SNIP 1.139 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 2 
Scopus rating (2015): SJR 0.949 SNIP 1.146 CiteScore 2.87 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 2 
Scopus rating (2014): SJR 1.012 SNIP 1.292 CiteScore 2.85 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 2 
Scopus rating (2013): SJR 0.982 SNIP 1.243 CiteScore 2.6 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 2 
Scopus rating (2012): SJR 1.066 SNIP 1.338 CiteScore 2.56 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 2 
Scopus rating (2011): SJR 1.086 SNIP 1.24 CiteScore 2.58 
ISI indexed (2011): ISI indexed yes 
Web of Science (2011): Indexed yes 
BFI (2010): BFI-level 2 
Scopus rating (2010): SJR 1.047 SNIP 1.165 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 2 
Scopus rating (2009): SJR 1.002 SNIP 1.164 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 2 
Scopus rating (2008): SJR 1.142 SNIP 1.267 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 1.105 SNIP 1.239 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 1.035 SNIP 1.204 
Web of Science (2006): Indexed yes 
Scopus rating (2005): SJR 0.993 SNIP 1.241 
Web of Science (2005): Indexed yes 
Scopus rating (2004): SJR 1.046 SNIP 1.452 
Web of Science (2004): Indexed yes 
Scopus rating (2003): SJR 1.101 SNIP 1.266 
Web of Science (2003): Indexed yes 
Scopus rating (2002): SJR 1.191 SNIP 1.183 
Web of Science (2002): Indexed yes 
Scopus rating (2001): SJR 1.256 SNIP 1.346 
Web of Science (2001): Indexed yes 
Scopus rating (2000): SJR 1.372 SNIP 1.41 
Web of Science (2000): Indexed yes 
Scopus rating (1999): SJR 1.342 SNIP 1.398 
Original language: Undefined/Unknown
Electronic versions: 
Manuscript.pdf. Embargo ended: 10/05/2017 
DOIs: 
10.1021/acs.iecr.6b00972 
Source: FindIt
Source-ID: 2304332672
Publication: Research - peer-review › Journal article – Annual report year: 2016
 
